Y, J tA 


On a Principle of the Existence of Bounded, Periodic and S0V/20-123~2-6/, 
Almost-Periodic Solutions of a System of Ordinary 
Differential Equations 


let be valid the 


non-local theorem 
L 


et every solution x(t): 
condition x(T)Er 


t é(T,,7,). Then (4 


x*(B) = x*(D ec, 
There are 


12 references, 
2 Polish, 


9 of which &re Soviet, 1 American, ang 
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16,4500 16,400 8/155/59/000/02/005/036 
AUTHORS: Kyrasnosel'ski M.A., Mamedov, Ya.D. 
re KI MOA nea NE 


TITLE: Remark on the Application of Differential and Integral Inequalities 

in the Question of theyCorractness of the Cauchy Problem for Ordinary ; 

Differential Equationa\Qn Banach Spaces V9) 

PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
1959, No. 2, pp. 32-37 


TEXT: he authors show that, with the aid of well known theorems on 
differential and integral inequalities (especially the lemma of Chaplygin), 
One can estimate in &@ very simple way the variations effected on the 


solution of the. integro-differential equations, if the right sides or the 
initial conditions are subject to small perturbations. 

Ye.A. Barbashin, M.I. Vishik, L.A. Lyusternik, ¥.G, Kreyn, A.I. Perov, and 
P,Ye, Sobolevskiy are mentioned. 

There are 12 references: 10 Soviet, 1 American and 1 German. 
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JL.dboo 8/044/61/000/011/026/045 
C111/0444 
AUTHORS; Krasnosel'skiy, M. A., Rutitskiy, Ya. B., Sultanov. 8. ¥ 
TITLE: On a non-linear operator, operating in spaces of ubstract 
functions 


PERIODICAL: Referativnyy zhurnal, Matematika, no, 11, 1961, 74, 


abstract 11B397.(Izv. AN. Azerb. SSR. Sex. fiz. -maten 
i tekhn. n., 1959, no. 3, 15-21) 


TEXT: Investigated are certain properties of the operator 
| fu(t) = £(t,u(t)) (1) 


which transforms a subset of a certain Banuch Spuce B into another 
Banach space B.. One assumes that the abstract function f(t,u) with 
values in B, igs strongly measurable for every fixed u€ 3, and tha: 
the operator f(t,u) is strongly continuous with respect to u for 

almost all t€ 1;0 is a bounded closed set of the finite dinens: 
Euclidian space. In the article it is proved that the theorems on the 
continuity and boundedness of the operator f which formerly have he 

proved for the spaces LP, Ln) of vector functions, for Orlies-: 


ard 1/3 


apaces 
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8/044/61/060/0:1/026/o43 
On a non-linear operator, Operating . . .C111/C444 


etc., hold for broad classes of abstract function spaces The content 
of a "Be ~ space" is introduced as follows; Let B be the linear Subies 
of all measurable abstract functions u(t) with velues in the Banas} 

space B; let B be made a complete Banach spice by aid of 3 certuin 
norn ly » The space is called "39- space", if the following wend: 


tions are satisfied: 

1.) There is \ u lx = 0 if and only if u(t) = 0 almos: everywhere on Ji: va 
Vv 

2.) B contains all functions taking a constant value on {1; 


Vv 
3.) B contains together with the abstract function u(t) al? functions 
u(t) w(t), 36, (+) being the characteristic function of the measurable 
set EC (1; there lu ag, ly = |} u ly ; 
4.) Out of the condition Ju | 3 ~ 0 there follows that une fumetices 
u(t) Converge to @ with respect to the norm. 


The authors investigate certain Properties of the introduced %.- Spas 
under certain additional conditions and prove the Sontinutty of tha 
Card 2/3 
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M 
Operator f, transforming @ subset of B into p° 
those functions of § which have absolu 
said that an abstract function u(t) € B possesses an absolutely 
continuous norm, if ure, ty 70 for mes E > Q, Further on it is 
proved that the operator f is bounded in every sphere T, C ee At the 
end of the paper the case meg OX = © is considered, Nd 
[Abstracter's note: Complete translation. ] 


“oO. ; a 
» Where B’ ig the set of 
tely continuous norms. It is 


Card 3/3 


: 0826120( 
APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R00 


16(1) 
AUTHORS: 


TITLE: 
PERIODICAL: 


ABSTRACT: 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


11 


05256 


Krasnosel'skiy,M.A., and Ladyzhenskiy,L.A. SOV/140-59-5-12/25 


On the Extent of the Notion u,- Concave Operator 
Izvestiya vysshikh uchebnykh zavedeniy. Natematika, 1959, 
Nr 5, pp 112-121 (USSR) 


The authors consider 


(1) ape) = fore poy) ay « 
F 


An operator A in the Banach space E which is partially ordered 
with the aid of a cone K, is called u,~concave if it is positive 


and monotone and if there exists a positive element u, 50 that: 
1) For every PEK(Y Pl] 4 0) there exist &,f, so that 
(2) ou < aps pu. 


2) For every PEK for which om, (X>0), and arbitrary O<acd<i 
there exists an ® so that: 2 


43) A(tP)>S(t+n)tap (agt <b) 
the sign < is also used for marking the ordering relations). 
In the present paper the authors give conditions for the a 


concavity, e.g.: For an increasing u let G(x,y,u) be increasing, 
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05256 
On the Extent of the Notion u,-Concace Operator 30V/140-59-5=12/25 

1 
G(x,y,0)=0. Let H(x,y,u) = Tz A(xeyet); ul = ui (x). 
Theorem 1: Let the operator (1) act in the space C of functions 
continuous on a bounded, closed set F of the Euclidean space. Let 
H({x,y,u) be not increasing with respect to u and 
(4) H(x,y,u,)- H(x,y,u,)>0 
for almost all y@F. Then (1) is uj-concave in C with respect to 


the cone of all non-negative functions. 

The authors formulate 8 theorems. They mention P.S.Uryson, I.A. 
Bakhtin, and Ya.D.Mamedov. 

There are 8 Soviet references. 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University) 
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" 16(1) | ie pe 
AUTHORS: Krasnosel'skiy, M.A.» v, Aol. i sov/20-126-1~3/62 


TITLE: On the Existence of Solutions for Some Non-Linear Operator 
Equations (0 sushchestvbvanii reshenly u nekotorykh neliney- 
nykh operatornykh uravneniy) 


PERIODICAL: Doklady Akademii nauk SSSR,1959,Vol 126,Nr 1, 
pp 15 - 18 (USSR) 


ABSTRACT: Let (f,y) denote the value of the iinear functional f€EF 
on the element yeR, 3 let Be and E_ be Banach Spaces. 


Theorem 3 Let the non-linear operator T(x) be continuously 
differentiabie according to Fréchet ; let 


(on, (x))>gqtegy Wall | GheB) 


where B is a linear continuous and continuously reversible 
operator from ES into Ey » While the continuous positive 


00 
¢ du 
: function L(u) is of Osgood type: = co e Then the 
Card 1/3 5 L(x) 
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equation T(x) =Y possesses a unique solution in EB, for 
every y CR. 


Let H,, H,CH , H Hilbert space; let 0(H, »H,) = 
“ max sup 8 (x,H,) ; sup @ (8y)} ‘ 
xeH, Axil wt XEH yy ir xltand 
Let A and B be bounded self-adjoint operators ; H(A) and 


H’(B) be Juhe invariant subspaces of A and B corresponding to 
the ‘negative parts ofthe spectra. 

Theorem: Let the Geteaur derivative T!(x) of the operator 
T(x) be a self-adjoint operator for every xGH. Let 1 
AST!(x)<B (xEH) , where A and B are self-adjoint, A- 


=1 a: * 
and B = continuous, ofn (A), H (B)] S17 and ((4-B)x,x) <0 


for x€H. Then T(x) « Y possesses a unique solution in H 
for every y EH. 
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On the Extsfence of Solutions for Some Non-Linear SOV/20-126-1-3 62 
Operator Equations 


Then it is proved that the theorem.of Kneser-Hukuhara con- 
cerning the integral oone is applicable to @ifferent classes 
of integro-differential equations and ordinary differential 
equations in Banach spaces. . ' 

Finally the case is considered where T'(x) does not possess 
&@ continuous inverse operator for all x. S.L. Sobolev is 
mentioned by the authors. 

There are 15 references, 13 of which are Soviet, 1 German, 


and 1 Japanese. 
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University) 
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AUTHORS : 
TITLE: 
PERIODICAL: 
ABSTRACT: 


Card 1/2 


Krasnosel'skiy, MyA,, and Sobolevskiy, P.Ye. S0V/20-129-3-7/70 


Fractional Powers of Operators Acting in Banach Spaces 


Doklady Akademii nauk SSSR, 1959, Vol 129,Nr 3,pp 499-502 (USSR) 


An operator A in the complex Banach space E is called normally 
positive if D(A) is dense in E and if for all t2O there exist 


-1 
the bounded operators aes defined in the whole E, where 


(1) |[(astry-7 We iti (+20). 


Let the operators A~“~(a>0) be defined by A° = I and 


° aie a), .o(n- &) iu (ast) 


(2) KE sing -n-1 


A dt, 


where n>c&k ~1. OX. 
Theorem !: Let A be normally positive. Then the Aq form a 
strongly continuous semigroup of bounded operators. 


_% ‘ : 
Theorem 2; From A x = 0 forX%O there follows x = 0. The sets of 


a 
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66442 
SOV/20-129-3-7/70 


values R(A™™) of the a7“ are dense in &. For x> B20 it holds 


R(A“)cr(av®), 


Theorem 3: Let O< <P. Let A, be defined on D(AP) by A,x=A%X. 


Then A%is the closure of A., 


Theorem 4: Let A be normally positive. Let Jaf< lal » let o{ and p 


have the same sign. Then 2 
(6) Nall < x, 6) WaPs i\ Py yy 1-6 


where K depends only on A“,@and C of (1), 
Three further theorems treat the comparison 


(x €p(aF)), 


of several fractional 


operators. The authors mention M.Z.Solomyak, and 5.G.Kreyn. 
There are 14 references, 13 of which are Soviet, and 1 German, 
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SUBMITTED: July 8, 1959 


Card 2/2 


APPROVED FOR RELEASE: Monday, July 31, 2000 


\ 


CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 SLE RDE Se veotonuuunact ee 


8767 


spa ei 5/003/910/016xx 
[4.4600 C111/c222 


AUTHOR: Krasnosel'skiy, M.A. 
mn OE BKLYy Me Ae 


TITLE: Solution of B uations Involving Adjoint Operatore by Successive 
iF 


Approximations 
PERIODICAL: Uspekhi matematicheskikh nauk, 1960, Vol.15, No.3, pp.161-165 


TEXT; Theorem 1: Let A be a selfadjoint (in general not completely con- 
tinuous) operator in the Hilbert space 4, where HAW<1 and -1 is no eigen- 
value of A. Let the equation 


(1) YP = Apert 


have a (in general not unique) solution for a given f. Then the successive x 


7S aaa 
2 Pa = ANP _,tf (n=1,2,...) 

converge to the solution (if it is not unique, then toone of the solutions) 
of (1) for an arbitrary initial approximation PoE H. 


Lemma 13 Every equation having a solution, with a linear continuous 
operator in the Hilbert space can be reduced to an equation of the type (1), 
where A satisfies the conditions of theorem 1. 

patiby 2: For every equation having a solution, with a linear bounded 
Card 1/3 , 
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Solution of Equations Involving Adjoint Operators by Successive 
Approximations 


operator in the Hilbert space, a successive approximation can be made which 
converges to the solution. 

Lemma 2: Let the assumptions of theorem 1 be satisfied. Let the continuous 
operator T of H into the Banach space © commutate with A. Then the successive 
approximations 


(76) Wa 7 AN, ttf (tel 2, 5:05) 4 


converge with respect to the norm of E to the solution of 


(17) We Apett 


for every initial approximation Ye - To: 
Theorem 3: Let the equation 


(18) P= Def, 


where D is a selfadjoint operator, be solvable in H; let a power p” of D 
be a continuous operator of H into E. Then successive approximations can 
be constructed for the approximate solution of (18), which converge to the 
norm of E. 


Card 2/3 
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241474 69/015/003/010/016xx 
lL, 4600 C111/¢222 
Solution of Equations Involving Adjoint Operators by Successive 
Approximations 


From theorem 3 it is concluded: If a Fredholm equation of second kind with 

a kernel of potential. type has a solution, then successive approximations 

can be constructed which, with arbitrarily many derivatives, converge to the 
solution. A 
The author mentions I.P.Natanson, S.G.Kreyn, BoM.Fridman, GoN.Polozhiy and 
S.L.Soholev. There are 4 Soviet references. 


SUBMITTED: December 1, 1959 
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14-4400 3/044/61/000/012/037/054 
0111/0333 
AUTHORS: Krasnosel'skiy, M. A. Chachik, V. A. 


TITLE: On a theorem of L. VY. Kantorovich 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 12, 1961, 79, 
abstract 12B367. ("Tr. Seminara pe funkts. analizu. 
Sd as un-t, Voronezhsk, un-+", 1960, vyp. 3-4, 
50-53 


TEXTs The authors consider the equation Kx = x -~ \Hx = ys 

where x,y -- elements of the linear normal space X, H -- linear opera- 
tor in X; it is assumed that X is mapped onto itself by K. Let X' be 

& complete subspaze of X, Po linear operatecr prejecting K onte X', 
Besides the initial equation there is censidered she "adjecent" equation 
Kx =x ~XHx = P(y), where H is a linear operator in X'. It is assumed 
that IPuxt .. mile x'} (x'@ X') and tha: there is an x'E Xt to 
every x@X such that |} ux - xij €. bx fh ("proximity"™ ecndi tions). 


With the aid of the general theory of deficiencies of linear cperators 
in normed spaces it is proved that if K is invertible under the 


stated assumptions, and if r = |}| || x! I {|ly ye. + & + €)<1, 
Card 1/2 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


32881 
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On a theorem of L. V. Kantorovick C114/03 


the i'd Kx = p(y) has a unique solutien x #r every y, where 


I< Ho | Ply), +3 mentioned that this result 1s analogous 


but not equivalent to a result of L. V. Kantorovich (Uspekhi maten. 
nauk, 1948, 3, vyp. 6, 108). 


[Abstracter's note: Complete translation. q 


Card 1/2 
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4+ 164600 7.2600 5/036 )00/1 31/02/007/071 
AUTHOR: Krasnosel! skiy, M.A. \ 


TITLE: On a Theorem Stated by M.Riesz 


PERIODICAL: Doklady Akademii nauk SSSR, 1960,Vol 131,Nr 2,pp 246-248 (USSR) 

BS Ts ; Dp. r 

ABSTRAG Let A be a linear Operator of | ! into L ! and simultaneously 
r 

of L . into L oe 1€p,,; Ty2PosTy <@. Here 1° ig the space of 


functions (x) summable in the power s on a bounded closed 
set G of a finite-dimensional Space; the norm is |{pi = 


1 
{Je %0x} /s. The numbers p and r are defined by 
G 


(1) tlk, at 2 ,it 


py pe” 4 +9 
where t is an arbitrary fixed number of (0,1). P, r 
Theorem 1: Let r, be finite. Let A as an operator of L ' into 1°! 
5°) r 
be completely continuous and as an operator of L 2 into L s be 


continuous. Then A is a completely continuous operator of yP ‘i 
Card 1/2 X 
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On a Theorem Stated by M. Riesz 8/020/60/131/02/007/071 


into LT, py 
Theorem 2: Let A be completely continuous of L into ¢ and 


r 
continuous as an operator of iP? into L - Then Aisa 


completely continuous operator of L?, where p is given by (1), 
r2 

1-t ° 

The proofs are given for the case G = [0,1]. The theorems admit 
inite measure, 


: r 
into L”, where r = 


PRESENTED: November 20, 1959, by S.L.Sobolev, Academician 
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C114 
AUTROR: Erasnosel' skiy, MeAe a. 

—~ i 
TITLE: Regular. and Perfectly Regular Cones 


PERIODICAL: Doklady Akademii nauk SS8P, 1960, Vol. 135, No. 2,pp. 255-257 


TEXT: The cone X in the real Banach apace F ig called regular if every 
sequence x, GE for: which it holds 


(1) TSX Kee Sx La. 


X 


(2) X,S2 (n= 1,2,...) 


converges with respeot to the norm to an element of E. K igs Perfectly regular 
if every ‘sequences x EE which satisfies (1) and for which 


(3) IIx i <M (mn = 1,2,..,) ; 


converges with respect to the norn,. 
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Regular and Perfectly Regular Cones $/020/88/135/002/002/036 
; C 111/c222 


Theorem 1 : Every perfectly regular cone is regular. 

K ig called normal if there exists 4 Ss © so that for arbitrary e, geek 
from llel = g@We1 it follows le + gus 5, , 

Theorem 2 : Every regular cone is normal, 

Let u be a fixed element of X different from zero, Let Ey denote the set of 


such x€E that for certain a = a(x) it holds: - a u<xgau. The smallest 
a for Pei this inequeation ig satisfied is called u-norm of a and is denoted 
with Ilx Il. 

u 


Theorem 3 : In order that K is normal it ig necessary and sufficient that an 
M>O exists so that for every yEK it holds ; 


(4) Wxll<uily | [lx ly (xéB,) . 


(x) defined on K is called strongly increasing if for 
(n= 1,2,...) from Ih, tl YE,>O0 (n= 1,2,.+) it follows 
lim f(h, + --- + h) = 0. 
n>co 
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Theorem 4 : Let a functional strongly increasing on K be bounded on the 
intersection of the cone with each sphere of E. Then K is perfectly regular. 


‘Theorem 5 s If on K a monotone strongly increasing functional can be defined 
then K ie perfeotly regular, 
A linear functional f(x) is called uniformly positive if it holds 


(5) f(x)zalixi (xex) , 
where a>O . It is said that x admits a coating if there exists a cone x, 80 


that every xEK different from sero is an inner element of K, and furthermore 
it lies in K, with a spherical neighborhood. of radius dif xi, where b does 


not depend on x . 

Theorem-6 : In order that K admite a coating it is necessary and sufficient 
that. on-K a uniformly positive linear functional can be defined. 

Theorem 7 1 Every cone admitting a coating is perfectly regular, 

Theorem 8 : On K let be defined a linear completely continuous (on K) operator 
A, where 


(6) Tax! >a lixt!  (xeK). 
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Regular and Perfectly Regular Cones 8/020/60/135/002/002/036 
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Then K admits the coating. 


Theorem 9 relates to linear operators with respect to which a certain cone 

is invariant. 

The author mentions M.C. Kreyn, V.Ya. Stetsenko, D.P. Mil'man and I.A. Y 
Bakhtin. 

There are 4 Soviet references. 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University) 


PRESENTED: June 15, 1960, by P.S. Aleksandrov, Academician 
SUBMITTED: June 11, 1960 
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AUTHOR: Kraenosel'skiy, M.A. 
aFaenoseliskiy, MA. 


ed 


TITLE; ationary Points of Gone - Compressing or Cone o Extending 
Operators 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No.3, Pp. 527-530 


TEXT: Let K bea cone in the real Banach Space E. Let xety if y-x€xk; 

let xy if y-xéx, iW 

Theorem 1: Let the operator A he completely continuous, let there exist 

Gy so that 
1 


AxSx (x@K,fixlysr), 
then A has at leas 
Fu 

Axx (xGK, fxiicr) 
is satisfied, Let A extend K if 
AXGX (xEK, Mx oR) 


AxPx (xEK, Iter), 
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Stationary Points of Cone ~ Compressing or Cone = Extending Operators 


Theorem 2: Let the completely continuous Operator A extend or comprese K, 
Then A has at least one fixed point different from zero in XK. 

The proofs of the theorems 1 and 2 are given with topological methods, 

A linear operator B which leaves K fixed, is called u~ bounded from below 


(above) if to every xGXK there exist an integer P = p(x) and a positive 


number s=a%(x) go that BPy ds sey (BPxefictu_); here u is an element of 
: fe) ° ° 

EK different from zero, 

For an examination of the conditions of theorems 1,2 the author uses: 

Theorem 3; Let the linear operator B u,~ bounded from below satisfy the 


condition Bu, (144 )u,, £, 0. Then it holds Bretx for all x€K, : 


Theorem 4: Let the linear operat 


Gor Poe 
ondition Bus ( £)4, 
Let A‘(Q) and A-(w) be 


lim HAx-AO-A'(O) xq | lim deep te aE a0 


X€K, x90 Wx} XEK, Il xll-300 
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Stationary Points of Cone ~ Compressing or Cone ~ Extending Operators 


Theorem 5: Let A be Let each of the operators A‘(@) 
and A'(oo) have a si Genveotor in K; let *%(@) and (00 9 be the 
Por the existence of a fixed point different 
E(A(0), Aco )). 
e E is weakly complete, the unit 
coating. 


(9) x, ~£y(Xysecegx, Xye005k,) (ist ecayh), 


where the left sides are odd either in the x or in the x and x. For x50 
and all yy let 3 2 
n Trae SAC eeerer ae Vy oS my(x)+e ect) 4M 


(4=1,...,n) 
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Stationary Points of Cone - Compressing or Cone - Extending Operators 
Let exist a 5,0 so that for O<z sc BiH 28, it holds 


2 
Fy (Zye ee eet t¥ ye ee esrn) mo (x,+. -4xX))  (4e1,. naga 


From theorem 2 then it follows that (9) has periodic solutions different 
from zero with a continuum of different periods if m«m , 

1 fo) 
There are 3 Soviet references. 


ASSOCIATION; Voronezhakiy gosudarstvennyy universitet (Voronezh State 
University) 


PRESENTED: June 15, 1960, by P.S.Aleksandrov, Academician 
SUBMITTEDs June 10, 1960 
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"On some features of the existence of pericdic solutions for the sys- 
tems of ordinary differential equations." 


Paper presented at the Intl, Symposium on Nonlinear Vibrations, Kiev, USSR, 
9-19 Sep 61 


Voronezh State University, Voronezh, USSR 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


$/199/61/002/003/001/005 
B112/B203 


AUTHORS: Bakhtin, I. A.,Krasnosel'skiy, M. A. 


ee 


TITLE: Method of successive approximations in the theory of 
equations with concave operators 


PERIODICAL: Sibirskiy matematicheskiy zhurnal, v. 2, no. 3, 1961, 
315 = 330 


TEXT: The authors communicated the most important results of this study 
-in an earlier paper (Ref. 1: K teorii uravneniy s vognutymi operatorami. 
Doklady Ak. nauk SSSR, 123, no. 1, (1958) 17 - 20) without giving a proof. 
The subject of the study are equations with operators transforming non- 
negative functions into non-negative functions, The authors consider a 
real Banach space E in which two cones, K and Kis are distinguished 

where KC Ki. The relation x¢y means that y - x is contained in Kye The 


cone % is regular if any monotonic and bounded sequence 
x 


x(x, aC ree KX Koen €z,) converges with respect to its norm. By 
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Method of successive approximations ... Bit 


K<vos Wo » the authors designate the set of all x€K, for which VoSxeu, 


holds. <A continuous operator A is monotonic on.a set TCE, if the inequality 
Ax €Ay results from x<y (x, y€T). The operator A is concave on K if it is 
positive and monotonic, if for any element x€ K differing from the zero 
element there are positive numbers & and(, so thatau, SAx< Buys and if 


for any element x€K satisfying the condition xP PU, (7 >0) the relation 
A(t, x)>tAx, Atx ¢ tax (0<¢<1) is fulfilled. Here, u_ is a certain 
element of K differing from the zero element. A concave operator A is 
u,~concave if for any x€K (x>4u, 14 >0) and for any interval [a, WC (0, 1) 
there is a eset Aer el a, b)>0, so that A(tx)> (1 +1)tAx. The authors 
prove the following theorems; (1) If an operator A monotonic on 


K <v 55 “Ss transforms the set K<vos Ps in itself, then it is sufficient 


for the existence of a fixed point that one of the following three 
conditions is fulfilled: (a) the cone K is regular, (b) the operator A is 
fully continuous, (c) a non-decreasing, for r>0O positive function x(r) 
exists so that A(x + y)> Ax +(J yil)z, (x, x + yé K<vo5 WoDs y€K), where - 


Card 2/4 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


8/199/61/002/003/001/005 
Method of successive approximations .., B112/B203 


zie a certain element in K differing from the zero element. (2) If the 
conditions of theorem 1 are fulfilled, and if there is only one fixed 
point x*, then the latter is the limit element of the successive 
approximations x" AX, 4 (n =» 1, 2, «e+)) whatever element Xx is the 


initial element of this approximation. (3) If the equation x = Ax with 
the concave operator A on the cone K has a unique solution x* differing 
from the zero solution, and if one of the three conditions (a, b, c) of 
theorem 1 is fulfilled, then the sequence xs AX, 4 converges with 


respect to its norm, whatever point x€K is the initial point of the 
approximation. (4) If the equation x = Ax with the u «concave operator A 
in the cone K has a solution x* differing from the zero solution, then 


the sequence x," AX, 4 converges for all x€K with respect to its ucnorm 


toward x* (the u -norm of x is the smallest number 9 for which the 
inequality ~ Qu.<x<Qu, is fulfilled). (5) If the operator A is concave, 


and if for any elements v and w OP) te “> 0) differing from zero 
Aw>t av + Eu, (€, = Ej(vs Ws t,)>0) follows from t v<w<v (t vAws wv), 
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then the operator A is u.-coneave. Theorem (6) expresses the monotony 
and concavity of an Operator of particular structure, The authors present 
Somé applications of the theorems proven, They mention M, Go. Kreyn and 
P. S. Uryson, There are 13 Soviet=bloc references, 
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AUTHORS: Kibenko, A, V,, Krasnosel'skiy, M. A., Mamedov, Ya. D, 
Sr ‘: 
TITLE: One-sided: estimates for the existence conditions of solutions 
to differential equations in functional spaces 


- PERIODICAL: Referativnyy zhurnal, Matematika, no, 9, .1962, 36 - 37, 
abstract 9B193 ("Uch. zap, Azerb, un-t. Ser, fiz.-matem, ° 
i Khim. n.", 1961, no, 3, 13 - 19 (AzerbayJanian) ) 


TEXT; The sufficient conditions are formulated for the existence of a 
solution to the Cauchy problem ae 


Holle, x40 + x, | (1): 


In the Banach space E, Let h (x), x 6 E, be a nonlinear continuous functional, 
where @ (0) = 0, © (x) > 0 for || x | > 0, and from the condition that 
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( (x) +0 it follows that II x | 0, Let 
MD (x +h) - ® (x) =D (x,h) + w (x,h), 


where the functional D (x,h) is continuous in h uniformly with respect to x in 
any sphere, semihomogeneous and Semi-additive with respect to h, and 


lim ¥(x,h) 


(Who “aay * 


With S. we shall denote the sphere Il x ~ x, | < r, Let the operator f (x,t) with 


values in E be uniformly continuous with respect to the set of variables tG {0,7} 
and x @ S., let this operator satisfy the condition 


D(x - y,f (t,x) - £ (ty) < L(t, @ (« - y)), 
Card 2/4 
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. Where the function L is continuous, and the Cauchy problem 


du 


ae 7b (t,u), u (0) 20 - . <a 
of 


‘has a unique zero solution, Then the problem (1) has a solution. It is also 
_ proven that there is at least one solution to the Cauchy problem 


du 


ae 7 fF (x,t) +h (x,t), Xeno 7% A (2) 


provided f satisfies the conditions enumerated ,above, and the operator h (x,t) 
is completely continuous. Some considerations are oited as.to the existence ‘of 
& solution to. the Cauchy problem 


ax 
ag tA (test (tx,x 1, 2 = x, 
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where A (t) is an unbounded linear operator, The convergence of the consecutive 
approximations for the problem (2) is investigated, 


S. G, Mikhlin 


[Abstracter's note: Complete translation] 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


. 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


= 


CIA-RDP86-00513R000826120 


BAKESL'MAN, I.Ya.; KRASNOSEL'SKIY, M.A, 
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A criterion for the solvability of a two- am 
point bounda rob).en 
(with summary in English]. Vest. LGU no.13:161-163 wi 
(MIRA 74:7) 

(Differential equations) 
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AUTHORS 1 Bakel'man, I,Yae, and Krasnosel'skiy, M.A> 
Lapucbasticonecht 
TITLEs fon-trivial solutions of the Dirichlet problem for equations 
with the operatcr of Monge-Ampdre 
PERIODICAL: Akademiya nauk SSSR. Doklady, vol.137, noe5, 1961, 1007-1010 
TEXT; The authors investigate non-negative solutions of 
rt~s" - £(x,y y29pea)(14p-40-)* ’ (1) 
2(x,¥)|-. a Oy (2) 
where 040 £1,[-- boundary of the bounded convex region. and it has 
a specific ourvature bounded from below by a positive numbers 
f(x,y¥,%yp9q) 18 continuous for {x,y EG, 220, -w <Py AS, Non~ 
negative and for a sz of an arbitrary finite interval it is uniformly 


bounded from above in the other variables. Every convex function 2(x,y¥) 
generates by its support planes 2=2(Xs¥ 9) = p(x-x, )+a(y-¥,) the so- 


oslled normal mapping of the points {x 07 yeSinto the p,qeplane. A 


yolution of (1)~(2) 48 © non-negative convex function with an absolutely 
continuous ares of the normal derivation if it almost everywhere 
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satisfies (1) and vanishes on i 
At first the authors consider 


2% 
rtua? wp(xyx)(14peta") » 2(27)| = 0 (3) 
Let s(xpy) = AgP(xsy)> De 2a) 
Theorem 11 Ay transforms every uniformly bounded family of non-negative 
funotions into a set which 18 compact in the sense of the uniform . 
convergence. The operator Aq traneforms every uniformly bounded and 


point-by-point convergent sequence of functions into a uniformly 
convergent gequence. 
Theorem 2t A, The Ayare monotone, i.e. from 0¢ O(xsy) ew(xy) it 


follows Ay¥(x:y) G4 (x,y)- 
B. For het Ss for ate nbauneeetive f(x,y) it holds: 


1 
1, [Avlen] 2 AZ syle) (0621). (4) 
GC. Ifa, <% then for every non-negative (x7) it holds: 
Bey Plt) Sh oy, p(xry)- 
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D) It holds 


—— 
OL (x,y) <4 ° [(1-06) Hellz2e1 ] 1, ae oe wes, 
r 


+f wire 
8 z if = 1; 


ie) 


Pa 
2,2, J [ta elle? +1] P* 4 if ose), 


Ptq<s 2 
) 9 helt r 
if O&= 1, 


where p and q are the slo 
. pes of an arbitrary support plane of A 
1/z, is the lower bound of the specific curvature ofr. aK x2y)s 


The authors consider the ope~asor 


BY(x,y) = A f[lxsy, 06x) Play) ZX o(x,7)] . (5) 


Theorem 3: The operator B lets i 
Nvariant the cone of the non-negative 
convex functions which satisfy (2), and it is completely continuous on 
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this cone (in the sense of the uniform netric). 
Theorem 4: Let 


for O£KL1, 

f(x,y,2,p,q) < | (6) 
a,in'~£(2+2) for X= 1, 

where ¢€1-a%, &£>0, a,>0. Then (1)-(2) has at least one solution. 

Theorem 5: Let (6) be satisfied and let exist a 5,70 so that 


f(x,7,2+Psa)Zanz © (O€z <5,3 -m<p, a<m), (7) 


where a, >0, £>0. Then (1)-(2) has at least one solution which does 


not vanish identically. 
Theorem 6: Let f(x,y,z) be non-decreasing in z3; f(x,y,z)>0 for z>0 
and elmost all {xyleQ. Let 


f(xy, Az)BA™ C(xsysz) ({x,y}EQ 3 0G ALI; 220), (9) 
Cara 4/ 7 
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where y <2(1-). Then (1)-(2) cannot have more than one non-negative 
Xo 


solution being not =0. 
Theorem 7: Let exist § > 0 and M >0 a0 that 
fe] Q 


f(x,y,2,p,4) Sa,2 ms ({x,yfE ,; 0€2¢5)55 -w<p, a<@m); (10) 


Hxy tra) Beye! (feyfe OQ o2is adr, aco), (11) 


where >2, a,,8a,>0. Then (4)=(2) has at least one solution beside of 
1 3’ 4 


the trivial one. 
Theorem 8: Let exist a sequence Ri? @, so that 


x 
£(x,y¥,2,p,Q) paz é (SR <2 CR)» 


* 
where v,7 2 and 5>0 is sufficiently small. Let exist a sequence Ro 
so that 


Pa 2 5 * 
f(x,¥,2,p,q) Sa (142 ) (0€z <n. ), 
where Ty <1~ mk and the a, satisfy the condition 
Card 5/7 
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ele 
] t= ed 


Yr. 
[(1- 0) (1eR?) ? r +H 


* 
-1 < Ro : 
where 1/r, is the lower bound of the specific curvature of [. Then (1)- 
(2) has a countable set of different solutions Zn the maxima of which 


increase unboundedly for n-—>o. 
The theorems can be generalized to equations 


2 

rt-s 
rae) E(x,¥,%,p,q)r+2P(x,y,2,p,q)a + 
(14p°+a°) 


+G(x,y,2,p,q)t + £(X,¥_2,P,q) 
and 


rt-s° 
Rpg) 7 f(xsys2epia), 


where R(p,q) is different from (14p2+q7) (0< of <1). 
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There are 6 Soviet-bloc references. 


‘ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh Sinte 
¢ University) 


PRESENTED: November 23, 1960, by P.S.Aleksandrov, Academician 
SUBMITTED: November 22, 1960 
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Calculating the index of an isolated fixed point of a completely 
continuous vector field. Dokl. AN SSSR 141 no.2:292-295 N 'él. 


(MIRA 14:11) 
1. Predstavleno akademikom P.S.Aleksandrovym. 


(Vector analysis) 
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AUTHORS 


_Krasnosel'skiy, M.A., and Rutitskiy, Ya.B. 


TITLE: Some approximate methods of solving non-linear operator 
equations by linearization 


PERIODICAL: Akademiya nauk SSSR. Doklady, v.141!, no. 4, 1961, 785-788 
TEXT: If P(x) ig a non-linear operator of the Banach space E into the 


Banachspace E, » and if P(x) in an open sphere S.C E has the Frechet 
derivative P’(x) then 


P(x) = 0 (1) 


can be solved approximately by taking the solutions of the linearized 
equation 


P(x,_4) (x 414) + P(x,) = 0 (2) 


as successive approximations x , This equation, however, mostly cannot 
be solved rigorously. 

Let the approximate solution of the linear equation 
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Bx = b (3) 
be carried out with any fixed method. The transition from the initial 
approximation x to the "better" approximation x, defines a certain non- 


linear operator 
x 


, = V(x, 4 BYb) (4) 


Applying (4) successively for the solution of the iinearized equation (2) 
then one obtains the iteration process 


a ae V(x 43 P(x 4)s P(x) yy > P(x 4) ° (5) 


In the present paper the authors investigate the convergence of (5). It 


is assumed that on S@ the Hdélder condition WPr(x,)- P'(x,)IL< kllx,~x,lI* 


(0 <4 <1) is satisfied and that for all x,€ Su the approximate 
solution V(x,) = V(x, P'(x,)> P(x) x,- P(x,)) and the rigorous 
solution x of the linear equation 
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' = Pp a 
P (x,)x P (x)x, P(x) 
are connected by the relation 
IIv(x,) - eS atx, - xl (11) 


with O<q<1. 
Theorem 1 : Let the initial approximation x satisfy the conditions 3: 


1) There exists [> = [P'(x,)]~' ana WC ISB, - 
2) WC, P(x) Ee a, - 
3) It holds 


ee A B 
hes BokAS< 


0 S ma 
(1 + q) 


where 8(q) is the root of 
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ae areas e (13) 


(1 - 8) 1+% 


1 
4) The sphere S, Ilx-x I< Lig Q, > where \* = (1- B(q)) fe is 


os 
contained in £ 
Then in S, there lies a solution x* of (1) to which the successive 


approximations (5) are converging. If (12) is a rigorous inequality then 
it holds i n % 

x, 7% ll < (a + ell X17 * I} 
where f 270. 
If (x) does not only exist in Xo but in a certain neighborhood S of Xo 
and if | [(x)][ & B(x€S) then the conditions of theorem 1 can be 


weakened. Let hy = Bk, dy = ‘ + q and furthermore : 


Card 4/9 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


= APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


sicvontonn? 
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a : 
| ee Qi-1 ‘ h, 2 BER, . = ‘ » Let di<) and 


D be the sum of 1+d4 +44, + ad did, + 
fe) o 1 012 


Theorem 2 : Let 
h «= Bk agg < tee (1 + 4) (14) 


co) 14h 
Let the sphere Ss Ix - x oll at 4 q) Dy, lie in S. Then in S) there 


exists a solution x* of ay: to which (5) is ccneateanes Reducing he 
solution of (1) in every step to the solution of 


Pt(x)) (x - x,_4) + P(x, _4) = 0 
and using V then one obtains the me thod 
x2 V(x43 Pile 3 ’ P'(x,) x 
Card 5/8 
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Theorem 3 3 Under the assumptions of theorem 1 let 


omy 
T+ %& : 
Let the sphere S) + Ix - x < Na, » where N is the smallest root of 


tan wit® ~ (1-a)n+ 1 = 0 


lie in SC. Then the successive approximations (15) converge to the 
solution x* of (1). It holds 


¥ 
IIx, - rTil< q, \| m1 7 * | 


where q, = (14q)h WN“ + qo 


Theorem 4 s Let the successive approximations of the solution Ms of (1) 
be determined according to the formulas 
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x = V(x 


Say Pt(x)), P'(x )x, - P(x 4)) +h, (16) 


where h) -- random vector, ll he Il < $ (neo1,2,.++) . Let 


x of 


14h — 
ee vee dg (1-0) * : Ga 
° fo) lo 1+q (14 ip Bs 

Let the condition (11) be satisfied in the sphere || X-X, I< Ni, 
where N, is the smallest root of 


<3 fh (1 -q)y414+8 = 0 


Then for the successive approximations (16) there nolds the relation 
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lim |i it. \| 


Tim lx - x*I< 3e2 


n-00 1 - ay 


where q, = (1 + a)h, NV 4q. 3 


The authors mention Kantorovich, S.G. Kreyn, V.M. Fridman, B.A. Vertgeym 
and I.P. Mysovskikh. There are 6 Soviet-bloc references. 
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_ AUTHORS: Kragnosel'skiy,A., Levin, A. Yu. (Voronezh) 


TITLE: Stabilization of solutions to optimum problems 


PERIODICAL: Zhurnal vyohislitel'noy matematiki’ i matematicheskoy fiziki, _ 

. Ve 25 noe 5, 1962, 915-921 ; : He 
. TEXT: A sequence of numbers CysCoseee is said to be stabilized with 
respect to a given sequence of problems Zs Zyreee if, for each n, the 

numbers CasCoreeeyS, form a vector solution of .the problem n° Various 


types of problems are considered on lines similar to dynamical programming. 
One of them is the following: A set of continuous functions x, j(t 


(4 = 1,2yeeey]13 J = 1,2,e00) fulfills the conditions x5 5(0) = 0, 
x, ,(t) = 0 or x, ,(t)>0 for t7 0, ae for t>0. A sequence of 


functions x, (+) satisfies the inequalities x, (+) < max{x, (4 )1x4 (+) for 
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t,<t <t,. The problem X, is to find n numbers t,>0,+++,,70 which 
maximize the expression 
S (tyrtyseeesty) = x9 (t,) + Xp (to) + eee + x(t) 

under the conditions 

X44 (t,) + X49(to) # see 

Xo4(t,) + Xy(to) + 


e668 oo #6 # @ ee © © © © # # 


x1 4(t,) + Xp2(tg) + 
AyrAgse eed, are given positive numbers. It is shown that a stabilized 


sequence does not contain more than 1 non-vanishing terms. Criteria for 
stabilized sequences are derived for another type of problems. 


SUBMITTED: March 3, 1962 
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AUTHORS: Kolesovy, Yue Sey and Krasnosel'skiys Me Ae 


TITLE: - Stability according to Lyapunov and equations with concave 
operators : 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 145, no- 6, 1962, 1217-1220 . 


mexp: A system dx/dt = £(t,x), where f(t+0,x) = f(t,x), is considered 
under the following assumptions: £(t,x) 20 if at least one of the 
components of x vanishes; £(+ 5x) paar + ¢ for xx0 (B(t) is continuous 
and hag the period W); the spectrum of the matrix of monodromy to the 
system dy/dt = B(t)y is contained in a circle with a radius g <1; 
f(t,x)2A(t)x for small x>0 (A(t) is continuous and has the period wW, the 
non-diagonal components of the matrix A(t) are non-negative); a certain 
product of components of A(t) does not vanish ddentically, and the matrix : 
of monodromy to the system dy/dt = A(t)y has an eigenvalue which is greater 
than 1. It is demonstrated thatthe system dx/dt «= f(t,x) has an unanbig- 
uous @-periodic solution which is asymptotically stable according to 
Lyapunov if the function f(t,x) is regularly concave. 
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Stability according to Lyapunov -.- a B112/B104 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh Seats 
University) 


PRESENTED: Harch 28, 1962, by I. G. Petrovakiy, Academician 


SUBMITTED: March 23, 1962 
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 aleademikom I.G, Petrovskim. 
‘*< (Differential equations) (Operators (Mathematics )) 


wt Yea ale» iste 
: ape) af Wier: es 
' 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


KRASNOSEL'SKIY, Mark Aleksandrovich; PEROV, Anatoliy Ivanovich; 

- “-PCVOLOTSKIY, Abram Isaakovich; ZABREYKO, Petr 
Patrovich; GORYACHEV, MM., ad, ; AKSEL' ROD, I.Sh., 
tekhn. red. 


{Vector fields on a plane] Vektornye polia na ploskosti. 


Moskva, Fizmatgiz, 1963. 245 p. (MIRA 16:11) 
(Vector analysis) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


} 


KRASNOSEL'SKIY, M.A.3 STETSENKO, V.Ya. 


pps e ss” 
—————"" oh certain nonlinear problems having sevéral solutions. sae. 
ziure 4 00012120-137 Ja-F '63. (MIRA 1 
Integral equations) (Differential equations) 
(Boundary value problema) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


CIA-RDP86-00513R000826120 


KRASNOSEL'SKIY, M.A.3; PUSTYL'NIK, Ye.I. 
Characteristics of complete continuity of linear and nonlinear 
integral operators. Dokl. AN SSSR 142 no.1:25-28 Ja '62. 
(MIRA 14:12) 
1. Predstavleno akademikom S.L. Sobolevyn,. 
(Operators (Mathematics) ) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120( 


"APPR 
| eyED FOR RELEASE: Monday, July 31, 2000 _CIA-RDP86-00513R000826120 


= 
A902E 


it; F490 g/140/62/000/004/005/009 
0111/0333 
AUTHORS: Krasnosel 'skiys M, A. Lyubarskiy, G- Ye. 


TITLE: On the transition solutions of non-linear equations 


PERIODICAL: Vysshiye uchebnyye zavedeniye. Izvestiya. matematika, 
no. 4, 1962, 81-85 : 


TEXT: As a transition solution of the equation 


p() y+ fly) #0 (A) 


where P(v) is a polynomial cf n-th (n > 2) order, one denotes every 
solution y(x) for which there exist the finite limits 


ye im y(*), 9,7 Tim y(x) (1) 
x-> = OO x7 + © 


waere lin y*) (x) = 0 (k= 1,2,+-0,n)- One investigates the existence 
x3 - © : 
and the uniqueness of the transition solutions of (A). 


One supposes: y_~<=0 ¥,> 93 all zeros of P(V) are real and single; 
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5 th exist mn >O ard 
f(y) is continuous on Ca,» ojana [0, G54 i there 2 
m < 0 such that 
+ 


tly,) -2£ly4) [= Bee a,59,< 
Pili empeennte - ea 
Yo" V4 L oD o<AY, 
: \ rea 
P'(0) =0, £(0)> 0, £(a,) = £(q,) = 03 all zeros of P(y) + n are 
and alae Lot S be the set of the functions (x) which on L- >» o | 


r 30 (-a< x < 0). Let 
co | are continuous, satisfying x w(x) & | 
oe tne set of those w(x) € S which in addition satisfy 
1°) 


(2) - 
a, = w(x) = 49) -o< x< @ 


~ 


os of P(v) +, are real 
Let a> manda, < ma, be such that the zer (v) : 


and single and let a4," B.do « If there denotes 
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S/ 140/82/000/004/005/009 
C333 


On the transition solutions of .. < C141 
a <0 ‘ 
a(y) = f SR “Oe is ya(y) - f(y) 
Lay, y= 


then (A) can be written down in the form 
d 
PC ae) y+ alx)y = oy) (3) 


Let K(x,s) be the Green function of the operator P( a ) + a(x). Under 


the suppositions above made one proves by aid of an operator H which 
maps 5, onto So where only the transition solutions of (A) are trans- 


formed into themselves; . 
Theorem of existence: Let f(y) be only positive in “uy ~< d, and 
bos oa (db, < 0) ~b,), if 


6) 
min aay. = lim K(x,x +s) ds, (6) 
qa,<ysb, PW X~>~ 0 
4 4 
~ © 
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On the transition solutions of .. - ~ 6141/0533 

, @ a 

<= lin | K(x,x + 8) ds | (6) 
i xo + @ i 
0 

is satisfied, then (A) possesses at least one transition solution, for. 
which there is y(- @) = q, and y(+ @) = a5. 
Theorem of unigueness: If f(y) = ky has at most one solution on 
<y <a, for all k, then (A) possesses in S, a unique transition 


24 
solution y(%). 
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: Plane vector fields (Vektorny*ye polya na ploskosti) Moscow, Fiz- 
matgiz, 63. 0245 p. illus., biblio. 11000 copies printed. 

i ‘i 

‘ POPIC TAGS: vector field, vector field on plane, field on closed 

/ curve, vector field singular points, homotopic vector field, degree 

‘ of mapping singular point index, solvability of equations, boundary °. 

' value problem, deal haa differential equation ! 


' PURPOSE AND COVERAGE: ‘The book is devoted to an important geometri- : 
' gal analysis method and its applications to different problems of : 
- albegra, polynomials, function theory, and theory of ordinary dif- 
ferential equations. Many important results are claimed to be 
original with the authors. It contains applications of the theory 
of plane vector fields to existence theorems for systems of differ- 
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AM4016091 

' ential eopipan ee the arrangement of roots of polynomials, singular 
points an periodic solutions of ordinary differential equations, 

- critical points of harmonic and pseudoharmonic functions, oscilla- 

' gion theorems, two-point boundary problems, and others. it is de- 

' gigned for the reader familiar only with the principles of mathe- 

- matical analysis, students specializing in physics and mathematics, 
_ graduate students, and scientists interested in various nonlinear 

’ problems. ‘Tt can also serve as an introduction to more complicated 
‘branches of mathematics, connected with applications of topological 
. methods. The book is based on a special course read by one of the 

‘authors (M.A-K.) at the Voronezh University and several papers de- 

. livered to the Voronezh Seminar on Functional Analysis. a 
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ABSTRACT: The authors examined the existence of periodic solutions to 4 system 
of ordinary differential equations a « 

de fly May eee Xn) (i= 1,..., m) (1) 
with omega-periodic right side, The article formulates tests for the existence of | 
periodic and restricted solutions which were basically obtained by the direction | 
function method. Some of those tests are an extension of M, A, Krasnosel'skiy and | 
_A. I. Perov'ts works (DAN, 123, (1958), No. 2; DAN, 152, (1963), No. 4) and of tho 

propositions suggested by A. I. Porov in his doctoral dissertation (M., A. 

Krasnosel'skiy and A, I. Perov, Trudy* Mezhdunarodn .simpoziuma po nelineyny*m i 
kolebaniyam, 2, Kiev, 1963). The points of an m-dimonsional domin R" are denoted 
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by x» Equation (1) thon can “be rewritten in vector form 


has at least one omega-perdodic function. Orig. art. bass 18 equations. ° 


xe f(t, 2) oe © (yg 
‘The authors prove six theorems to show that the syaten : : 
wee F(t, (0, it~ AQ). (3) 
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PURPOSE AND COVERAGE: This book deals with some nonlocal problems of 
the theory of nonlinear oscillations, Nonautonomous systems of 
ordinary differential equations are considered and various problems 
connected with periodic and bounded solutions are studied, A 
considerable part of the book is devoted to methods not yet presented 
in monographs == the method of direction functions for proving the 
existence of periodic and bounded solutions, an investigation of 
positive periodic solutions, clarification ofthe connections between 
the stability of periodic solutions and the concavity of the shift 
operator, the application of the method of cones to the study of 
periodic solutions generated frem an equilibrium state, and others, 
Topological: and functional-analytic concepts employed in studying 
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periodic solutions of differential equations are described in detail 
for the reader's convenience, The reader is required to have only | 
- a knowledge of the general facts of the theory of ordinary differen- 
tial equations, This book 1s intended for scientists and graduate | 
students, as well as students of mathematics and mechanics who are 
interested in the theory of oscillations and the qualitative theory 


of differential equations, 
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